Fusion of lipid vesicles with planar lipid bilayers induced by a combination of peptides.
We studied the peptide-induced membrane fusion process between small unilamellar vesicles (SUVs) and supported planar bilayers (SPBs) with the aim of developing a method for incorporating membrane components into SPBs. As fusogenic peptides, two analogues of the N-terminal region of an influenza membrane fusion protein hemaggulutinin, anionic E5 and cationic K5, were synthesized, and the membrane fusion was investigated using SPB and SUVs composed of phosphatidylcholine from egg yolk (EggPC). We directly visualized the process of lipid transfer from SUVs to SPB by total internal reflection fluorescence (TIRF) microscopy. The transfer of fluorescent lipids was effectively induced only by the combination of two peptides. The TIRF microscopy observations of single SUV fusion events also revealed that lipid membranes from SUV could completely fuse into the SPB. However, the presence of single peptide (either E5 or K5) rather inhibited the lipid transfer, presumably due to the electrostatic repulsion between SUVs and SPB. The opposite effects induced by the peptides indicate the possibility for a designed application of two peptides as a means to control the membrane fusion spatially and temporally.